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NOTES   ON   ELECTRICITY   AND   MAGNETISM.—III.   ON   THE                               ,;
BEHAVIOUR  OF IRON  AND  STEEL  UNDER  THE  OPERA-                               j
TION OF FEEBLE MAGNETIC  FORCES.                                                                 I
[Philosophical Magazine, xxm. pp. 225—245, 188*7.]                                                   1
3 BI
THE question whether  or  nob   iron   responds   proportionally  to  feeble                                  ']
magnetic forces is of interest not only from a theoretical point of view,                                   |!
but from its bearing upon the actual working of telephonic instruments.                                   f
Considerable difference of opinion has been expressed concerning it, several                               "    j
of the best authorities inclining to the view that a finite force is required                                   ,
to   start   the   magnetization.     Prof.  Ewing remarks*:—"As  regards  the
hysteresis which occurs when  the magnetism of soft iron is changed, my                                  (
experiments confirm the idea already suggested by other observers, that                                     ,
when the molecular magnets of Weber are rotated they suffer, not first an elastic and then a partially non-elastic deflection as Maxwell has assumed, but a kind of frictional retardation (resembling the friction of
solids), which must be overcome by the magnetizing force before deflection                                  \r i
begins at all."    In a subsequent passagef Prof. Ewing treats the question                                  ijl(
as still open, remarking that though his curves suggest that  the initial
value of k (the susceptibility) may be finite, they afford no positive proof                                   . >l
that it is not initially zero, or even negative.
My attention was first called to the matter about a year and a half ago in connection with the operation of iron cores in the coils of an induction-balance. Experiment showed that iron responded powerfully to somewhat feeble forces; and I endeavoured to improve the apparatus in the hope of being able thus to examine the subject more thoroughly. Two similar long helices were prepared by winding fine insulated wire
* Phil. Trans.   1886, p.  526, § 5. t L.c. § 61.
37—2the reed there was complete silence, or at most a slight perception of the octave. The failure of the scraping contact is due, of course, to the mixed character of the vibration, and to the fact that the adjustments necessary for balance vary rapidly with pitch.e can no longer keep Q (and therefore P when a balance is attained) constant; but by reverting to the arrangement adopted in a well-known form of Wheatstone's bridge, we cause the resistances taken from P to be added to Q, and vice versd. The transferable resistance is that of a straight wire of German silver, with which one
